The paper emphasizes that any approach to defi ning technical effi ciency in banking is just a diff erent outlook on manifold goals and functions that commercial banks pursue. Three commonly applied approaches, i.e. the service-oriented approach, the intermediation approach and the profi toriented approach, are not in confl ict but are complementary in providing information on how commercial banks perform in fi nancial intermediation, provision of banking services and profi t seeking. In addition to the methodological contribution of the paper, it investigates the effi ciency of the Slovak banking industry over the years 2000-2011 so as to fi nd whether employment of a specifi c approach changes the view on effi ciency of individual commercial banks. To this end, the non-parametric method of evaluation is employed based on the slack-based measure model of data envelopment analysis. The results suggest that general impressions of the effi ciency status of individual banks as obtained within the three approaches are similar in most cases.
Introduction
Over recent years, the topic of measuring effi ciency of commercial banks has experienced massive upheaval. Three principal approaches have been developed (to say nothing of their modifi cations) and are used intensively in evaluating effi ciency of commercial banks. These approaches, namely the intermediation approach, the service-oriented approach and the profi t-oriented approach, are described in the paper and their use is applied to the data on commercial banks in the Slovak banking industry. In this, the aim of the paper is twofold: On the one hand, the paper reconciles seemingly incompatible views of technical effi ciency in banking that are represented by the three approaches, and clarifi es that they are only just a different outlook on the same production technology of banking business. On the other hand, the paper investigates whether employment of a specifi c approach changes the view on effi ciency of individual commercial banks.
The motivation for this cause stems from seeming discordance of the three approaches as to understanding the primary role of banks and the character of their effi ciencies and/ or ineffi ciencies. The common trait of the approaches is that each of them necessitates the assumption that there exists a production function in the banking industry (which links the inputs and outputs of banks and determines the shape of the production possibility set). Yet, differences between the said approaches are not related to the functional form of the production function itself (as in fact they do not go into a specifi cation of the production function) but arise in the defi nition of the raison d'être of commercial banks. These differences are then refl ected in the selection of inputs and outputs on the scale of which effi ciency is measured and evaluated. Therefore, it is only natural that the results obtained by an application of respective approaches may and do differ. Other factors that affect the practical use of these approaches are the choice of method for its estimation and the character of operations determining banking production (i.e. returns to scale in the banking sector).
In the paper, the non-parametric slack-based measure (SBM) model is applied with each of the three generic approaches of interpreting bank's effi ciency and results are compared in order to fi nd whether there are substantive differences between these three approaches when applied in practice. Each approach is pinpointed in the paper with the underlying perspective which is its philosophical cornerstone and which allows an economic interpretation of the fi ndings. Whereas the intermediation approach considers the commercial bank as a fi nancial intermediary and is thus consistent with the macroeconomic view of commercial banks, the service-oriented approach takes the commercial bank to be a service producer aiming at minimizing operating costs and explains the behaviour of commercial banks from the microeconomic standpoint. Eventually, the profi t-oriented approach treats the commercial bank as a profi t-maximizing fi rm whose depository and intermediatory functions are only instrumental in achieving the primary goal of profi t maximization. As the interpretation of banking behaviour differs across the three approaches, it is only reasonable that their evaluation of banking performance in terms of effi ciency might yield a different assessment with each approach.
To this end, a data set of eleven commercial banks of the Slovak banking industry for the period of the years 2000-2011 was available for the analysis. During this period, the Slovak banking sector has gone through some changes regarding its structure, competitiveness and regulation. Nonetheless, three periodization landmarks were identifi ed and catalogued, between which it is assumed that the production function did not change and remained intact, i.e. was invariant with respect to a time shift. These landmarks divided the entire period of twelve years into three sub-periods, over which the data on individual commercial banks of the Slovak banking industry were pooled for their joint evaluation. In each sub-period, individual commercial banks were evaluated and their effi ciency was determined by the slack-based measure. These results permitted a comparison of the three approaches.
Unsurprisingly, it was found that the choice of the philosophical standpoint expressed in individual approaches is an infl uential factor in the process of effi ciency evaluation. As indicated before and explained later in the paper, this is in accord with the distinctions in the fundamental treatment of banking behaviour with the three approaches. Neglecting that each approach corresponds to a different view of the same production technology of commercial banks, the evaluations of commercial banks with individual approaches are positively correlated and especially the intermediation approach and the service-oriented approach share a certain degree of similarity. The same holds for the service-oriented approach and the profi t-oriented approach.
The paper is organized in 6 sections, the fi rst of which is introductory and the last is concluding. The second section explains the concepts developed in the literature for measuring effi ciency of commercial banks. In addition to that, it provides an overview of some relevant studies on the topic. The third methodological section is accompanied by the fourth and the fi fth sections which present the results and discuss their interpretation.
Conceptual Issues to Interpreting Effi ciency of Commercial Banks and Overview of Literature
Conceptual views of effi ciency of commercial banks differ. Individual theoretical concepts concur that commercial banks are agents of a transformation process and that during this process they transmute a set of inputs into a set of outputs. These inputs and outputs are linked in operations of commercial banks through a production function, which specifi es the maximum attainable outputs at the given level of inputs. On the one hand, there is an explicit or implicit agreement that such a functional relationship exists; on the other hand, there is no general agreement on the production function of commercial banks which would refl ect the aims that commercial banks seek to pursue. So far three main approaches have been developed and used both in theory and practice. The primary source of difference between them is the treatment of deposits, which have both input and output characteristics. Each of these approaches is clarifi ed in next paragraphs.
The fi rst approach is called the production approach, which goes in two variants known as the service-oriented approach and the user-cost approach. The production approach views deposits as outputs. It assumes that the aim of commercial banks is to produce deposits (liabilities) as well as loans (assets) and other services. One of the fi rst studies under this approach was Benston (1965) . The variant of this approach that considers deposits to be an output together with loans and the interest income is called the service-oriented approach. A modifi cation of the production approach is also the usercosts approach developed by Hancock (1991) . In this case deposits are specifi ed as both inputs and outputs of the cost/profi t function of a commercial bank.
The second approach, the intermediation approach, interprets deposits as inputs. It was introduced and published by Sealey and Lindley (1977) . The intermediation approach assumes that the main aim of a commercial bank is to create output, defi ned as loans and investment, whilst using liabilities (including deposits), labour, and capital as inputs. In the underlying philosophy of this approach a commercial bank is a chief fi nancial intermediary in economy and its primary role is to transmute deposits into loans, which pre-determines the treatment of deposits as inputs and loans as outputs.
The newest approach -the profi t-oriented approach is an elaboration of the intermediation approach. Whilst the original intermediation approach itself is assetoriented as it confronts balance-sheet intermediation inputs and intermediation outputs, this is modifi ed within this approach as the profi t-maximizing tendency of commercial banks (still fi nancial intermediaries) is emphasized. Singling out the commercial bank as a profi t-maximizing fi rm, the profi t-oriented approach attempts to capture fi nal monetary effects of fi nancial intermediation, in which interest expenses and/or non-interest expenses are found as inputs and interest income and/or non-interest income are used as outputs. Such a specifi cation retains the minimizing feature of inputs and the maximizing feature of outputs and resolves the problem with designating deposits either as an input or as an output. This approach is singled out by Kamecka (2010, pp. 37-40) and justifi ed in Ahn and Le (2014, pp. 19-20) .
For the sake of completeness, it need be stated that the foregoing research on banking behaviour was the value-added approach, which considers that both liability and assets categories possess some output characteristics. Only those categories which contribute to a substantial value added are treated as outputs whilst the others are treated as either inputs or intermediate products depending on the specifi c attributes of each category. This approach was promoted by Berger, Hanweck, and Humphrey (1987) , and Berger and Humphrey (1997) . This approach is not pursued in the paper since its application would require a more sensitive analysis of individual processes that are carried out by the commercial banks under evaluation.
As stated above, various concepts to effi ciency of commercial banks favour the use of different inputs and outputs. The most commonly used approach in the banking industry is probably the intermediation approach (see e.g. Ahn and Le, 2014, pp. 9, 18) . In the published studies applying even the same approach, different inputs and outputs can be recognized, which is taken advisement in the building of the methodological part of the paper.
There has been intensive research on measuring effi ciency of commercial banks and their benchmarking. It is probably not possible to give an exhaustive overview of the relevant literature on this topic. In consequence of this, the scope of the presentation here is limited only to the research that focussed on the so-called Visegrad Group countries (the Czech Republic, Poland, Hungary and the Slovak Republic) and utilized the non-parametric approach of the data envelopment analysis (DEA). Table 1 summarizes empirical studies that are germane to this topic and lists especially those studies that have applied the non-parametric approach based on a DEA model. The list of research works is structured into two categories: cross-country studies (which investigated the effi ciency of commercial banks across several countries for the purpose of comparison) and single market studies (which focused on the effi ciency of commercial banks in one country only). Although the majority of the studies (amongst the cited authors: Grigorian and Manole, 2002; Tomova, 2006; Řepková and Stavárek, 2012; Kenjegalieva et al., 2009) fell back upon both nonparametric and parametric techniques to evaluate the bank performance in terms of effi ciency, all of the studies that are listed in Table 1 utilized in their quest only basic and rudimentary DEA models, the model by Charnes, Cooper and Rhodes (1978) addressed conventionally as the CCR model and the model by Banker, Charnes and Cooper (1984) addressed conventionally as the BCC model. In this paper, the model by Tone (2001) , a more advanced DEA model, is utilized and this model is usually called the SBM (slack-based measure) model.
Methodology
The exposition of the previous section indicated the existence of various streams in comprehending and interpreting the performance of commercial banks. From the pure theoretical viewpoint, they differ considerably, but there is still a curious question whether there is a weighty difference between these approaches in practical applications. Obviously, it is of interest to investigate as to whether it really depends on the choice of a particular approach (i.e. the production approach, the intermediation approach and the profi t-oriented approach) in the benchmarking of commercial banks and in the assessing of their performance in terms of effi ciency and their management of available resources. This study, motivated hereby, seeks to fi nd whether these approaches, so much distinctive in their concept may be reconciled or whether they lead to different conclusions on effi ciency.
In order to demonstrate how the selection of a respective approach may infl uence the obtained results, for each of the three sub-periods and under each of the three approaches, the SBM analysis was applied on the panel data of eleven commercial banks of the Slovak banking sector during the period from 2000 to 2011. (This data span is chosen in regard to the data availability and currency for the needs of this analysis.) The methodological procedure stands on several characteristic points or assumptions that underlie and shape the line of research and they are summarized and explained in brief in the following text.
The assumption of the production frontier time invariance during three identifi ed phases of the Slovak banking sector development
Every sensible and interpretable application of the DEA rests on the explicit assumption of the existence of a production frontier that delimits the set of all disposable inputs and attainable outputs. The optimization task of a chosen DEA model then constructs in a non-parametric fashion the production frontier and measures in an appropriate way the distance of individual production units from the production frontier and captures it in the form of a score (used in assessing the relative effi ciency of a given production unit and in the benchmarking). However, it often happens that the production frontier changes over time (even this change is required for the theory of economic growth to be valid and hold). Though this being true, in some consecutive periods the production frontier due to the inertia of the economic environment may remain invariant, that is invariant with respect to a time shift. This view is applied in the paper and it is believed that there are some phases in the evolution of the Slovak banking sector during which its production frontier remained intact and free of shift. During the period from 2000 to 2011, three sub-periods can be identifi ed and justifi ed: 2000-2003, 2004-2008, 2009-2011. -The fi rst phase (2000 to 2003) refl ects the last quivers of the restructuring of major banks and of the privatization of selected banks in Slovakia that commenced in the 1990s. Whereas political decisions on the transfer of illiquid assets into a specialized state institution were taken in the second half of the 1990s and the transfer itself took place especially in the years 1998 and 1999, the cleaning-up of balance sheets of the Slovak major banks ended only at the beginning of the 2000s. This phase was also accompanied by fi nal stages of the transformation process of the Slovak economy. -The second phase (2004) (2005) (2006) (2007) (2008) begins by the accession of Slovakia into the European Union and terminates by the entry of Slovakia into the euro area. Slovak banks during this period implemented a new system of corporate governance, moved to the communication with targeted client segments and towards electronic banking services. There were signifi cant changes in balance sheet and off-balance sheet operations, in the structure of services and in the orientation on investment banking, mortgage banking as well as asset management. -The third phase (2009) (2010) (2011) is marked by the successful adaptation of the Slovak banking sector to the euro environment and by the manifestations of the economic crisis in the Slovak economy. On the other hand, of impact on the Slovak banking sector was the global economic crises that brought about a dramatic fall in the economic growth of Slovakia. Small Slovak banks faced existence problems.
The selection of commercial banks of the Slovak banking sector and the selection of a particular set of inputs and outputs with each approach
The dataset comprises the data on 11 commercial banks (commercial banks) operating in the Slovak Republic and it covers the great majority of Slovak banking structures (as the total of included banks exceeds 90 per cent of the Slovak banking assets). The commercial banks considered in the paper are listed in Table 2 . The source of the data is TREND Holding, s.r.o., Bratislava. The data used in the empirical analysis are the yearly data of balance-sheet items disclosed by the eleven commercial banks of the Slovak banking sector during the period 2000-2011. During the period some of the commercial banks underwent a merger or a takeover, it was therefore necessary to operate with totals on the banks which changed its legal and economic status. The data on these banks were aggregated as a total and only the merger or the acquisitor is considered. The hypothesis on the time-invariance of the production function permitted the pooling of individual commercial banks in the identifi ed phases and resulted in "bank-years". Only the data for 4 bank-years were not complete (ČSOB / Istrobanka 2007 & Citibank 2009 , 2010 , 2011 . In consequence, the fi rst phase was represented by 44 bank-years, the second phase included 54 bank-years, and fi nally, the third phase was formed by 41 available bank-years. The data are evaluated within the framework of the DEA separately. The pooling of the data from different years necessitated their defl ation for a proper analysis. Individual balance-sheet and incomestatement items were defl ated to the prices of 2000 by the GDP defl ator provided by Eurostat. An overview of inputs and outputs that were recognized with each approach is given in Table 3 . 
The Employment of the SBM Model
In this paper, the assumption of variable returns to scale is formed (which, of course includes a specifi c case of constant returns to scale) and combined with a non-oriented SBM model in evaluating the commercial banks of the Slovak banking sector on a comparative basis. Note that the studies enumerated earlier used in their analysis the rudimentary CCR or BCC model. Ahn and Le (2014, p. 15 ) call these models as "the standard DEA models" utilized in DEA-based bank effi ciency studies. They use the adjective "standard" in the sense of being basic and elementary. This study thus goes farther as it employs a conceptually simple and sound, yet more precise DEA model. In the exact formulation of the SBM model, it is assumed that the data on n production units are available, where any production unit o, o ∈ {1, ... 
). These slacks are to be identifi ed by the DEA and serve as an exclusive basis of effi ciency calculation for respective production unit o.
For each production unit o, o ∈ {1, ..., n}, it is necessary to solve the following task of linear programming of the non-oriented SBM model under the assumption of variable returns to scale,   The symbol "≥" denotes at a vector that respective elements of this vector are non-negative and at least one element is non-zero. The restrictions of the optimization task constructs the production possibility set with respect to n production units and their observed inputs x 1 , ..., x n and outputs y 1 , ..., y n as well as their convex linear combinations in R m and R s , respectively. The coeffi cient ρ takes values at interval [0, 1] and it is the SBM score of technical effi ciency (in this case of production unit o whose task (1) is subject to optimization. If for some production unit ρ = 1 happens to be the case, this production unit is called SBM-effi cient, which means that it is technically effi cient in the sample of n production units to be evaluated.
There are certain economic assumptions associated with this procedure. First of all, it is required that the unobservable production function is well-behaved and that production units operate with homogeneous inputs and outputs at (possibly) variable returns to scale. Under this set-up, the production function is approximated within the DEA framework by a piecewise linear convex production possibility set. In this, no specifi c functional form of production function is assumed and no statistical assumptions are prerequisite. The absence of statistical assumptions contrasts with the parametric framework of econometric stochastic frontier analysis (SFA), whose usage requires the specifi cation of three crucial ingredients: the functional form of production function, the probability distribution of ineffi ciency and the probability distribution of measurement errors. These desiderata complicate the analysis as the spectrum of all possibilities is broad, and -as a matter of fact -practicable SFA models are few. This suggests a chance of an erroneous specifi cation and wrong conclusions. On the other hand, DEA models in their pure form rely heavily on the accuracy of the data and make no allowance for possible measurement errors. In addition, of a small economic limitation there is the implicit assumption that in the analysed set of production units at least one production unit is technically effi cient, which permits the correct identifi cation of the production possibility set.
In the paper, the role of production units is undertook by individual commercial banks in the Slovak banking sector in the three phases of its development. 
Results
All computations were performed in program R (R Core Team, 2013) by means of functionalities included in package nonparaeff (Oh and Suh, 2013) . The results are displayed compactly in Table 4 ; which presents the information on the achieved SBM score for each commercial bank of the Slovak banking sector in each phase. In the table, a substitutionary notation is utilized and for the sake of economy it is adopted in the further text, IA standing for (the) intermediation approach, SOA representing (the) service-oriented approach, and -fi nally -PA denoting (the) profi t-approach. NA signifi es that the data for the respective bank and for the respective sub-period were not available. The (simplifying if understandable) designations of individual commercial banks indicated in the table are also used in the interpretations.
Comparing the results of individual approaches, on fi rst inspection, it is clear that there are detectable and manifest differences between the approaches, and it is especially the PA which differs in the SBM scores substantially from both the IA and the SOA as its scores are in most cases lower in the third sub-period and reverse in the other two sub-periods. The application of the IA and the SOA across individual sub-periods thus lead to more homogeneous SBM scores in comparison to the PA. Besides the sheer economic reasons, these results are most probably infl uenced by a different number of analysed inputs and outputs with each theoretical approach entertained. 
OTP Banka Slovensko
Notes: "IA" abbreviates the intermediation approach, "SOA" denotes the service-oriented approach and "PA" stands for the profi t-oriented approach. Source: the authors Figure 1 provides a good visualization of SBM technical effi ciency scores in the form of 9 boxplots for each of the three approaches in each of the three sub-periods. It follows clearly from the bold-line position of medians that, in general, the PA delivers a comparatively lower effi ciency scores than the other two approaches. Another interesting fact is that, in the fi rst sub-period and the third sub-period, the number of full technical effi ciencies (i.e. bank-years identifi ed at their full effi ciency) recognized with the SOA is not lower than 50%. Moreover, SBM scores found with the PA are even distributed more uniform or symmetrically that with the other two approaches.
Figure 1 | Comparison of SBM Technical Effi ciency Scores in Individual Approaches
Notes: "IA" abbreviates the intermediation approach, "SOA" denotes the service-oriented approach and "PA" stands for the profi t-oriented approach. Figure 2 is assistant in evaluating the concordance between the individual approaches in terms of SBM effi ciency scores. The upper right triangle is a traditional scatter matrix of individual SBM scores with the IA, SOA, and PA and the bold line represents a smoothed version of the regression line obtained by means of the LOWESS algorithm. The lower left triangle presents the values of the corresponding Spearman correlation coeffi cient (with height scaled by its value) and the corresponding 0.95 bootstrap confi dence interval constructed by the percentile method based on 5,000 bootstrap replications. Note that the computed confi dence intervals are only approximate as their rigorous treatment requires that the data analysed be a random sample, which is obviously not the case. Notes: "IA" abbreviates the intermediation approach, "SOA" denotes the service-oriented approach and "PA" stands for the profi t-oriented approach. In the upper right triangle of the scatter matrix, the LOWESS line is plotted through SBM effi ciency scores for individual approaches, and in the lower left triangle, associated Spearman correlations with approximate 0.95 bootstrap confi dence intervals are shown.
Source: the authors
Source: the authors SBM scores in each sub-period identifi ed with individual approaches are all positively correlated as is suggestive not only by the point estimates of correlation coeffi cients themselves but also by their confi dence intervals. The most tight relationship is ascertained in the fi rst two sub-periods between the IA and the SOA and in the third sub-period between the SOA and the PA. In addition, another strong positive relationship is found in the fi rst sub-period between the SOA and the PA. It goes without saying, the stronger the relationship between SBM scores found with individual approaches, the higher similarity of these approaches as to their perspective on technical effi ciency of commercial banks under analysis.
As follows from the ensuing discussion, this similarity is implied by the fact that if a bank is outstanding from one view of technical effi ciency, it tends to perform well with respect to other views. 
Discussion
In an economic interpretation of the results, it must be emphasized that each of the three approaches is just one of ways that a researcher may look on banking business. The essence of banking production is understood in the paper from three different angles, whereas each one is linked with a particular choice of input and output variables. The distinctive features of individual treatments are summarized in Table 5 and justifi ed in Section 2. All in all, although the technology of banking business is for every commercial bank one and only, it may be inspected and assessed from different (perhaps mutually exclusive) standpoints. The choice of a standpoint that is subsequently refl ected in a particular choice of inputs and outputs depends heavily on the objectives and perspectives that are followed during the assessment. If the regulatory interest prevails, the IA is preferred; if the customer orientation is dominant, the SOA is favoured; and, fi nally, if the shareholders are to benefi t from such an assessment, the PA is chosen. This does not challenge the fact that the bank's management endeavours to execute its strategic and operative goals. These goals that affect heavily bank's customers are frequently formulated by the management and authorized by the shareholders. In this, they receive a certain degree of regulatory supervision. Each of the three approaches is just an isolated slice throughout the entire banking business. Nonetheless, in regard to the banking condition of the Slovak Republic and from the stance of macroeconomic stability promoted by regulatory bodies, it seems possibly most rational to apply the IA, and this does not violate relevancy of the other two approaches.
As suggested in Table 5 and follows from the previous exposition, each approach answers to a different question when implemented in the DEA framework. These are for the IA, SOA and PA, respectively: (1.) Which of the banks under evaluation are effi cient in fi nancial intermediation? (2.) Which of the banks evaluated are effi cient in provision of banking (both depository and credit) services? (3.) Which of the banks under analysis are effi cient in attaining high profi ts from their operations? These questions are addressed during the evaluation of the results as presented in Table 4 . A special attention is reserved to commercial banks that attain for the three evaluated sub-periods the highest effi ciency scores in comparison to other banks in the area of fi nancial intermediation, provision of services to customers and in the area of profi t generation.
The macroeconomic function of transmitting deposits into loans was during the entire period of 12 years most successfully effected in terms of highest technical effi ciency by Slovenská sporiteľňa. This largest Slovak bank by asset size that was found technically effi cient in a total of 8 years from the angle of the IA. A considerable worsening of its effi ciency status in 2001 is due to the reclassifi cation and last shifts of non-standard loans from its balance sheet as part of the banking sector restructuring program. In the fi rst three years of the second sub-period this originally retail-oriented bank recorded another decline in its comparative effi ciency status of fi nancial intermediation, which was a consequence of its attempts to increase its share in the market of corporate banking. Alongside servicing retail clientele, Slovenská sporiteľňa reoriented on securing operational and investment fi nancing for large enterprises in most important industries of the Slovak economy, on real estate fi nancing, acquisition fi nancing, syndicate loan provision and other innovative services. Although the implementation of the new business strategy focussed on expanding in the fi eld of corporate banking impaired its capability of effi cient servicing fi nancial intermediation, the bank managed to stabilize in 2007 in this regard and to maintain technical effi ciency from then. As far as wholesale banks are concerned, fi nancial intermediation in the fi rst two sub-periods was carried out at a comparatively high technical effi ciency level by Citibank and Privat banka. It is interesting to see the trend of a decisive improvement in comparative technical effi ciency in terms of fi nancial intermediation for Poštová banka. This retail bank attained the worst effi ciency scores under the IA for the fi rst two sub-periods; however, in the last sub-period before the onset of the fi nancial crisis it manifested full technical effi ciency in comparison to other banks. Poštová banka benefi ts from a strategic partnership with the universal postal service provider Slovenská pošta and jointly with its subsidiary insurance companies developed a network of complex services accessible through post offi ces even in smallest settlement of the Slovak Republic. On the contrary, Všeobecná úverová banka (one of the three Slovak largest banks) failed in technical effi ciency in the evaluated period in fi nancial intermediation, similarly as ČSOB / Istrobanka and VOLKSBANK Slovensko. These banks were incapable of technically effi cient utilization of deposits and operating cost in providing loans. In times of economic stagnation, the loan potential of the real economy is limited, and this directs to an unequivocal recommendation for these banks to decrease deposit interest rates and focus chiefl y on reducing operating cost. In the case of an economic expansion, the recommendation would be related to stimulating the volume of loan contracts.
In accomplishing the microeconomic function of providing a complex of banking services, Slovenská sporiteľna was again found technically effi cient, now in 10 years of the entire period of 12 years under analysis. A certain degree of technical ineffi ciency in providing services was found only in the fi rst two years of the second sub-period. The reasons were catalogued earlier and apply here as well. Comparatively good technical effi ciency under the SOA was attained also by Tatra banka, and an interesting pattern was observable for Všeobecná úverová banka. This bank recorded technical effi ciency only in the third sub-period during the fi nancial crisis. This position was attained by a rationalization of operating cost (that appeared on the side of inputs) and through various tactical attempts oriented on increasing the volume of granted loans and on attracting new deposit sources from clients. Among small banks under the SOA Privat banka displayed good technical effi ciency; and among wholesale banks it was again Citibank and Prima banka that could be marked as technically effi cient. Poštová banka showed the same trend of improving its effi ciency status in providing banking services as in fi nancial intermediation. In the fi rst two sub-periods showed the worst technical effi ciency out of the banks under evaluation and in the third sub-period, it became technically effi cient in all three years. This concurs with the explanation given earlier. As before, VOLKSBANK Slovensko was weak in technical effi ciency in providing banking services in the second and third sub-period together with OTP Banka Slovensko in the fi rst sub-period. The recommendations for technically ineffi cient banks under the SOA are merely a copy of the economic policy of Všeobecná úverová banka. They rest in combining two measures: reducing operating cost and boosting up loan and deposit services attractivity.
The most heterogeneous results are attributable to the area of profi t maximization. Averaging SBM effi ciency scores under the PA, Slovenská sporiteľňa showed uniformly good technical effi ciency in each sub-period. Despite this, two banks were comparatively better in attaining effi ciency from the perspective of profi t maximization, though not in each sub-period. Privat banka displayed on average higher technical effi ciency in the fi rst two sub-periods and Všeobecná úverová banka in the last two sub-periods. The worst technical effi ciency status in terms of profi t maximization was revealed by OTP Banka in the fi rst sub-period and VOLKSBANK Slovensko as well as Prima banka in the last sub-period. A fall in technical effi ciency between the sub-periods is manifested by Prima banka, whose average technical effi ciency decreased during the sub-periods. This development may easily be argued by considerable fi nancial losses during the fi nancial crisis. It is possible to phrase some policy recommendations for improving profi t-oriented technical effi ciency. They lie in decreasing operating cost and in increasing net interest income. It is self-evident that this strategy may be applied only temporarily. This is the reason why there is no bank in the analysed group of commercial banks subdued to analysis that would be able to persevere in technical effi ciency in terms of the PA for a longer period of time.
In summing up and comparing the results across the individual approaches, one commercial bank appears to report a very satisfactory status of technical effi ciency under each approach and it is Slovenská sporiteľňa. In spite of the fact that there is evidence of its banking operations being comparatively most effi cient under each approach, there is some room for improvement on its effi ciency in terms of profi t maximization. As opposed to Slovenská sporiteľňa, VOLKSBANK Slovensko was found least technically effi cient almost uniformly with each of the three approaches whose situation was later translated into a change in ownership. The most dynamic changes were typical of Poštová banka, which fi nally achieved a good effi ciency status in the third sub-period under each approach. The effi ciency level of Poštová banka in the third sub-period in terms of fi nancial intermediation, provision of services and profi t maximization was comparable to that of Slovenská sporiteľňa. In a similar manner, it is possible for individual commercial banks to identify and state the qualitative aspects of their banking operations -whether they may be deemed technically (in)effi cient in terms of fi nancial intermediation, provision of services and profi t maximization. Still, it is always a particular view of the same production technology of commercial banks.
Conclusions
The paper contributed both to the methodology of technical effi ciency evaluation of commercial banks and to the empirical research on the effi ciency of the Slovak banking sector. Three competitive theoretic approaches that had been developed for commercial banks -the intermediation approach, the service-oriented approach and the profi t-oriented approach -were considered in the paper and under them commercial banks of the Slovak banking sector over the years 2000-2011 were evaluated in terms of technical effi ciency that they had exhibited in their operations. In the evaluation, a non-parametric SBM model was applied under two crucial assumptions. The assumption of variable returns to scale is one of classical assumptions made in such analyses, and this assumption was supplemented here by the requirement that the production frontier remain constant in three identifi ed sub-periods (phases) in the evolution of the Slovak banking sector: 2000-2003, 2004-2008 and 2009-2011 . In each of these sub-periods, commercial banks of the Slovak banking sector were pooled in one data frame, from which the information on the shape of the production frontier (constant in individual sub-periods and common to all commercial banks in the given sub-period) was extracted by the SBM model in the form of SBM technical effi ciency scores. These were subject to comparisons so as to ascertain whether the choice of the theoretic approach may infl uence the fi nal view of the effi ciency status of individual commercial banks. The fi nding is that commercial banks that appear comparatively technically effi cient under one approach were usually discovered technically effi cient with respect another approach. This is owing to a wide variety of banking goals that include goals of macroeconomic essence as well as those of microeconomic essence, and commercial banks strive to fulfi l all their goals simultaneously, which affects their effi ciency status.
Possible differences in the results are but a natural consequence of adopting a specifi c standpoint in interpreting the ultimate goal and principal function of commercial banks. One should be cautious in applying any approach that it is just a slice throughout manifold goals and functions that commercial banks pursue. These three approaches should not be deemed as confl icting but complementary in interpreting aspects of banking business. A commercial bank may perform differently in fi nancial intermediation, provision of banking services and profi t seeking. In recognition of this diversity, the study clarifi es this issue and provides methodological notes to fi nancial market regulators, commercial banks' management and shareholders that are useful in measuring technical effi ciency of banking businesses. In addition, it provides information for these interested parties on the technical effi ciency status of Slovak commercial banks from the perspective of the three approaches and gives an insight into how technically effi ciently individual commercial banks employed their inputs in producing their desired outputs in the period of the past 12 years.
